Cell death mediated by alloreactive cytotoxic T cells via the granule exocytosis or the Fas pathway is independent of p34cdc2 kinase: Fas dependent killing of cells arrested in the cell cycle.
Inappropriate activation of p34cdc2 kinase has been shown to occur during apoptosis induced by cytotoxic T-cell derived perforin and fragmentin. We analysed the effect of two inhibitors of p34cdc2 kinase on alloreactive Tc-cell-mediated lysis and DNA fragmentation of P815 and L1210 target cells. Olomoucine, a specific inhibitor of cyclin dependent kinases, did not affect DNA fragmentation in the target cells. Lysis of olomoucine-treated target cells as assessed by 51Cr release over a typical 8-h period was also unaffected. We also examined the effects of thapsigargin on target cell death. This toxin causes increased intracellular calcium rises that then result in irreversible inhibition of cyclin dependent kinases, including p34cdc2 kinase. The same extent of specific cell lysis was induced by cytotoxic T cells from perforin(-/-), granzyme B(-/-), granzyme A(-/-), perforin(-/-) X granzymeB(-/-) X granzymeA(-/-) KO mice or normal mice in untreated target cells or target cells treated with either olomoucine or thapsigargin. Similarly DNA fragmentation measured by release of tritiated DNA was also unaffected. Thus inhibition of p34cdc2 kinase affects neither the Fas nor the perforin/granzyme pathways of alloreactive cytotoxic T-cell killing as measured by DNA fragmentation or chromium release. P815 cells treated with olomoucine were arrested in the cell cycle after 12-16 h exposure to the toxin. After cell cycle arrest, target cells now showed enhanced 51Cr release induced by effector cytotoxic T cells (CTL) derived from perforin(-/-) mice compared to untreated cells. This lysis was accompanied by an increase in cell surface Fas expression. Olomoucine induced cell cycle arrest and expression of Fas was reversible and when cells re-entered the cell cycle, surface expression of Fas was lost.